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in exerting pressure the steam, instead of pushing a
piston, pushes some of the steam itself through an orifice
or nozzle, setting up a jet which may play on the vanes
of a revolving wheel, or may cause the jet-pipe itself to
move backwards by reaction from the issuing steam.
Such toys were described by Hero of Alexandria in a
treatise on pneumatics which dates from the second
century before Christ. Hero's ^Eolipile, though it was
no more than a toy, may claim to be the earliest steam
engine of which we have any record: it is in fact a
reaction turbine of the simplest possible kind. An
equally simple impulse turbine is described by Giovanni
Branca in a curious volume entitled Le Machine, which
was printed in Rome in 1629. Branca illustrates many
devices which were clearly fruits of imagination rather
than experiment. It is safe to say that the impulse
turbine as he illustrates it, driving a set of ore-crushers
through a train of mechanism, is a suggestion that was
never realized. If it had been tried, it would not have
worked.

Many subsequent inventors took up the notion of a
steam turbine, but none of them succeeded in giving it
practical shape until the problem was attacked by
Parsons. The machine described in his patent of April
1884 embodied a feature to which the triumph of Parsons'
turbine is mainly due. That is the division of the steam's
action into a large number of successive stages. In
earlier turbines, whether working by impulse or reaction,
the fundamental difficulty had been that a jet of steam
escaping under pressure acquired a very high velocity,
and thus needed an excessively rapid movement of the
vanes or the nozzles if they were to take up any respect-
able fraction of the energy of the jet. Parsons saw that
the right way of overcoming this was to divide the whole
drop of pressure into a series of little steps, with the